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Abstract
Researchers are still exploring the impact of the novel COVID-19 disease. This global
pandemic has altered daily life, including how we interact with others. One radical change is
the wide use of cloth or disposable face masks that cover people’s faces from the nose down.
The current paper explores issues related to the diminished ability to identify others’ facial
expressions and what impact that may have on people’s ability to perceive emotions and the
social cues attached to those emotions. To further explore this issue, an exploratory,
experimental study was conducted, participants (n = 7) were asked to complete a facial
recognition task in which their reaction time and accuracy were measured for three different
blocks of trials. There was no difference in reaction time between trial type, but there was a
difference in accuracy which may be related to the costs of switching between masked vs. no
mask conditions. Implications of these findings are further discussed.
Keywords: Facial expression, Theory of Mind, ToM, non-verbal communication, facial
covering, eyes test
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Prior to the outbreak of COVID-19 in the United States, it was very unusual for
individuals to wear respiratory masks/facial coverings outside of hospital/surgical settings.
During the height of the COVID-19 pandemic, it has been commonplace for institutions to
require the use of face masks or facial coverings in public and private spaces. The Washington
State Coronavirus Response (2020) states that facial coverings include cloth face masks;
bandanas; and scarves. While there has been controversy and politicization around the
effectiveness of facial coverings, thereby questioning the need to wear them (Peeples, 2020),
many institutions of education, businesses, government agencies, and public spaces require the
use of a mask or facial covering. However, despite their efficacy in hindering the spread of the
COVID-19 virus, it is possible that face masks have a negative effect on social cues such as a
person’s ability to identify facial expressions. Such social cues might be especially important in
academic settings where students intermingle with many peers throughout the day. Masks not
only hamper verbal communication by muffling speech, but they may also hinder non-verbal
communication such as facial expressions (e.g., smiling, frowning). As Hall, Horgan, and
Murphy report, “Nonverbal communication is the common denominator in social life” (2019, p.
1). The interaction between verbal and non-verbal communication (NVC) affects both the
language and thought processes of the sender and the receiver.
Literature Review
Theory of Mind (ToM) is the ability to perceive mental states of others, including
emotions from facial expressions (Olderbak et al., 2015). The first stage of ToM attribution
involves the identification of a stimulus's relevant mental state (Olderbak et al., 2015), which is
frequently measured using the Reading the Mind in the Eyes Test (the Eyes Test). In this
assessment, participants view the eyes of a person and then choose which of four options most
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likely describes the mental state of that person, and this is usually done in terms of emotion.
Recent research has questioned the internal consistency and potential normalcy violations of the
Eyes Test (Vellante et al., 2012), with an alternate short-form Eyes Test showing better
psychometric properties (Olderbak et al., 2015).
ToM holds a certain universality due to the ability of facial expressions to convey
personal emotions without the necessity of words. Personal emotion from facial expressions can
give humans the ability to understand one another regardless of age, gender, ethnicity, verbal
language ability, etc. Seven emotions are commonly accepted across many cultures - anger, fear,
sadness, surprise, joy, contempt, and disgust (American Psychological Association, 2011). There
are many implications in the ability to successfully read the emotions of another person, whether
it be interactions between parent and child, teacher and student, colleagues, etc., how much of
this ability hinges on signals originating below the eyes, i.e., the masked portion of the human
face?
Theoretical Framework
Perhaps the most salient implication for ToM is that of the educational context.
Children’s ability to understand the mental state of someone else is critical to their success in
learning (Wang, 2015). At many primary, secondary, early-childhood, and higher education
centers across the United States, students are returning to in-person learning, and are
encountering peers and educators whose lower faces are masked. This could confound the socioemotional growth of learners who have not yet mastered the understanding of another person’s
emotional state. Additionally, social settings like schools are highly adaptive and require speed
to understand and respond appropriately to the emotional state of another person (Hoonhorst et
al., 2011). Not being able to quickly ascertain the emotion of another via facial expression could
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hinder relationships among students and even between teachers and students. These relationships
are foundational to an effective learning environment, and when these relationships begin to
deteriorate because of unclear communication, students may suffer academically (Ebner &
Johnson, 2009). In other words, wearing facial coverings might have consequences beyond just
not being able to see the lower half of another person’s face.
The current study will utilize a facial expression recognition test to explore the possible
effects a face mask may have on participants’ ability to identify a target expression quickly and
accurately. The context of this study is in an institution of higher education, on a population of
graduate students. Facial expressions are used as a proxy for emotions in this measure. ToM
applies to a graduate-school setting as this is also a highly adaptive environment, with students
needing to understand the emotional state of fellow students and of faculty. Our research
questions, and their null hypotheses, are as follows:
RQ #1: Do face masks significantly affect a person’s ability to identify
facial expressions on a masked person’s face when compared to an
unmasked face?
H : There is no significant difference in accuracy scores between
0

masked trials and unmasked trials.
RQ #2: Do face masks significantly affect a person’s reaction time when
identifying a masked person’s facial expression when compared to an
unmasked face?
H : There is no significant difference in reaction time between
0

masked trials and unmasked trials.
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Methods
Participants
Participants (n = 7; female = 5) were graduate students in an advanced cognitive
psychology class at a large Midwestern university. As a part of the course, students were asked
to participate in fellow students’ in-class research projects. Most of the participants (57.1%) were
between the ages of 25 to 31 years old when they completed the survey. All participants were
enrolled under the College of Education and Human Sciences in the Educational Psychology
Department with four participants in the department’s doctorate program, and three in the
master’s program. Participants were not compensated for their participation in the experiment.
Procedure
This study employed a quasi-experimental post-test only one-group design, as
randomization to conditions is not possible with our participant pool. Participants were asked to
complete an emotion recognition task using PsychoPy software hosted by Pavlovia.org. All
participants completed the experiment on their personal computers or a public-accessible
computer via a web browser. First, participants were presented with a screen with directions on
how to complete the task. Once participants indicated that they have read the instructions by
pressing the space key on their keyboard, the experiment began. There was a total of 96 trials
across blocks. Participants were instructed to select the emotion that is expressed in a picture.
Results were assessed by two parameters: accuracy and reaction time. Then, we compared
average accuracy and reaction time for pictures with masked and unmasked faces.
Measures
Facial Expression Recognition
The facial expression recognition task was created using PsychoPy (version 2020.2.4; Peirce, et
al., 2019). PsychoPy is an open source, online tool used to create behavioral science
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experiments. Facial expression pictures used in the study were pulled from NimStim, a reliable
and valid database of pictures of different facial expressions (Tottenham et al., 2009). Because
the pictures used in the experiment did not initially have medical face masks, the researchers
used Adobe Photoshop to apply face masks to the pictures for the masked and mixed trials.
There were three blocks of 32 trials each – unmasked faces, masked faces, and a mix of
unmasked and masked faces. Each trial within a block showed two pictures of the same woman
on the left and right side of the screen with each displaying a different facial expression. Facial
expression pairs were counterbalanced such that each possible combination of two different
facial expressions were present in each block. Please see Appendix A for sample trials from the
masked and unmasked blocks. Mixed trials were composed of a combination of masked and
unmasked trials thus no example picture is provided. The emotions portrayed through facial
expressions included anger, sadness, surprise, happiness, and a neutral expression. Target and
distractor pictures were standardized to 5x4 inches and presented side-by-side with two inches of
blank space between them. The prompt for which facial expression was the target for each trial
was presented in Times New Roman (black lettering, 50-point font) across the top of the screen.
Participants were instructed to press the “A” key if the target expression was on the left and press
the “L” key if the target expression was on the right.
Demographic Information
A short, researcher-created demographic survey was provided to participants to complete.
The survey was created and distributed via Google Forms, a free online tool that can be used to
create, administer, and collect survey data. None of the questions were required to complete the
survey, so participants only provided information they were comfortable providing. Please see
Appendix B for the questions and response options of the demographic survey.
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Planned Analyses
Data will be analyzed using IBM SPSS 27.0. Aggregate data for accuracy and reaction
time across blocks will be analyzed using two ANOVA. If the omnibus F of the accuracy or
reaction time ANOVA is significant (p < .05), post hoc t-test contrasts will be conducted to
compare each block type to see where the significant difference lies.
Results
All data are deidentified and no personal information was collected from participants that
could be connected back to the participant. Only complete data were used in the following
analyses. Two participants had missing data due to technical difficulties and therefore the
number of participant data analyzed was reduced to five. Of these five participants, average
scores were calculated for accuracy and reaction time in milliseconds for each block type
separately (see Table 1). Data were reorganized into a long format to conduct the following
analyses, thus resulting in the degrees of freedom to increase to 15.
Table 1
Descriptive Statistics

Analysis of Variance
There were two ANOVA tests conducted on this data. The first test analyzed whether
there was a significant difference present in reaction time between the three different types of
trials. The average reaction time for each trial type was used in the analysis. There was no
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significant difference in reaction time between trial types (F = 0.184, p = .834). That is, the
amount of variance accounted for by trial type was not significant, and other factors that were
unaccounted for in this analysis would explain more of the variance in reaction time. Therefore,
these data do not provide evidence that a medical face mask has a significant effect on a person’s
reaction time when identifying facial expressions. Please see Table 2 for the full results of this
analysis. However, these results are not robust and must be reviewed in the context of the
limitations of the sampling. The number of participants (i.e., lack of participants, lack of
diversity in participant demographics) increases the probability of committing a Type 2 error. A
Type 2 error is defined as a false negative, that is, incorrectly accepting the null hypothesis. This
issue is discussed further in the limitations section.
Table 2
Analysis of Variance for Mean Reaction Time (milliseconds).

The second ANOVA was conducted to determine if there was a difference in accuracy
scores across trial type. Average accuracy scores for each trial type were used in the analysis.
According to the results, there was a significant difference between mean accuracy scores
depending on the trial block type (F = 11.167, p = .002). That is, the type of trial accounted for a
significant amount of variance in mean accuracy scores. Therefore, there is evidence that
wearing a face mask had an impact on participants’ ability to accurately identify facial
expressions. Please see Table 3 for the full results.
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Table 3
Analysis of Variance for Mean Accuracy.

To further explore where the differences in accuracy between trial types lie, three t-tests
were conducted to compare each combination of trial type: mask vs. no mask, no mask vs.
mixed, and mask vs. mixed. Two of the t-tests showed a significant difference between mean
accuracy scores: no mask vs. mixed trials (t(8) = 6.573, p < .001, 95% CI[2.34,4.86]) and mask
vs. mixed trials (t(8) = 3.092, p = .015, 95% CI[.712,4.89]). These results suggest participants
were significantly more accurate when identifying facial expressions on masked (Macc = 30.40)
and unmasked (Macc = 31.20) than when they had to switch between identifying facial
expressions on masked and unmasked faces in the mixed (Macc = 27.60) block.
Discussion
The results of the current study indicate that wearing face masks does not affect people’s
reaction times in the identification of facial expressions, but there is evidence that accuracy is
affected. The unmasked condition had the fastest reaction times and the mask condition had
slower reaction times. While there was no significant difference between trials with congruent
pictures throughout the entire trial (i.e., all pictures were masked or unmasked), there was a
difference when compared to trials with incongruent pictures (i.e., pictures switched between
masked and unmasked). Our results provide evidence that there is a switching cost to perceiving
facial expressions when observing both masked and unmasked faces. This could be related to
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cognitive factors such as cognitive load and executive function. More research is needed to
understand this outcome more fully.
These results may point to a trained effect for preference of where to look for emotional
cues on the face of another person. It seems that our participants were using a person’s entire
face to determine emotional state during trials of the unmasked faces. When the lower portion
of the face became unavailable, as in the masked-face trials, participant accuracy did not suffer
according to our ANOVA results. Only when participants had to switch between the two
conditions within a same trial were there significant differences between group means of
accuracy, but not reaction time. This indicates that participants preferred to use the whole face
to determine emotion but made their decision very quickly regardless of whether the face was
masked or not.
As research has suggested, social situations such as academic settings require a quick
measure of another’s emotional state and an appropriate response (Hoonhorst et al., 2011). Our
results indicate difficulties to accurately identify the emotion of another person in mixed-group
situations, where some individuals have their faces covered and others do not. Having to switch
between reading the emotions of masked and unmasked peers and teachers could undermine
relationships that are necessary to the success of all within institutions of education (Ebner &
Johnson, 2009). Beyond this, there might be a higher emotional burden on students who are on
campus and may encounter people who are both masked and unmasked - and masked people
may be masked to different degrees. That is, there are masks that cover just the nose and mouth
while others cover the nose, mouth, and neck. Additionally, confounding variables such as
whether someone is wearing sunglasses was not examined in the current study. Based upon this
pilot study, more research is needed, but considerations should be made regarding an “all or
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nothing” policy, meaning a strict approach to all individuals wearing a facial covering, or not.
The implications for this type of policy could best be informed by physicians and other
healthcare and public health professionals.
Furthermore, additional considerations need to be taken regarding factors such as age and
cognitive development of the prefrontal cortex and other neural structures that aid in perceiving
the emotions of another person. As noted, our sample included graduate students and we assume
that all of our study participants have fully developed cognitive capacities. As such, we are
unable to make inferences about effects of potential cognitive differences/deficiencies on reading
masked and unmasked facial emotions for someone who is younger. Someone who has a fully
formed prefrontal cortex may be able to make decisions quicker and not have as large of a
cognitive load when faced with a situation in which they need to interpret a masked face.
However, a younger person who does not have a fully formed prefrontal cortex may need to use
more of their cognition, and therefore use more of their cognitive load, to interpret emotions.
Allocating cognition to interpreting facial expressions can take away from students’ ability to
focus on schoolwork or learning a new concept.
Limitations
The results presented in this paper should be viewed in the context of its
limitations. The main limitation of these results is the lack of participants. Because of the
convenience sample and lack of access to other participants, the results of the analysis are not
robust. A larger sample of participants would increase the power of the analyses and in turn
increase the reliability and validity of the current findings. In addition to the small sample size,
this group of participants is not representative of the population. That is, these results are unable
to be generalized to a wider population, lacking external validity. Finally, our research approach
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was necessarily simple, utilizing a single face to convey facial expressions during
experimentation. While there is utility in this approach for a pilot study of our small sample size
and narrow window for experimentation, on a “typical” day even during COVID-19 times, an
individual would likely communicate with more than one other person - see future study
directions. This further limits our inferences about the ability to perceive others’ emotions in
masked and unmasked situations.
Future Directions & Conclusion
As this was an exploratory study, the results of this paper provide a small look
into how face masks have changed the way people are able to identify others’ emotions, there are
more questions which need to be answered. Additional testing with larger, more representative
samples is an important step forward. Further, including pictures of different people with and
without masks (e.g., different genders, races, and ages) to represent a diverse population more
accurately may lead to interaction effects in results. Future researchers might also consider
manipulating the independent variables (e.g., mask vs. unmasked) in a pre- and post-test
designed to ensure there are no confounding factors affecting the results. Overall, the results
reported in the current paper suggest facial masks have no significant impact on the amount of
time it takes for someone to identify a facial reaction, but it does have a negative impact on the
accuracy of that identification.
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Appendix A
Example Trials

Masked Trial with “Happy” as the target emotion
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Unmasked Trial with Happy as the target emotion
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Appendix B
Participant Demographic Survey
Instructions:
“This demographic survey is for the collection of participant information for the EDPS
960 project. This data is non-identifiable and will not be used outside of the class project.
All questions are optional so if you are uncomfortable providing any information please
skip that question. We [AUTHOR’S NAME] are available to answer any questions or
concerns you may have regarding the survey or any part of the experiment.
Thanks for taking the time to complete this survey!
Questions and Responses:
1. Age
0. 18 – 24
1. 25 – 31
2. 32 – 38
3. 39 – 45
4. 46 – 52
5. 53+

1. Gender Identity
0. The response to this question was formatted as a short answer so participants were
able to respond directly with their gender identity.

1. What is your current year in graduate school?
0. Master’s (Year 1)
1. Master’s (Year 2)
2. Master’s (Year 3+)
3. PhD (Year 1)
4. PhD (Year 2)
5. PhD (Year 3)
6. PhD (Year 4)
7. PhD (Year 5)
8. PhD (Year 6+)
9. Post-doctorate (any position after completing a doctorate degree)

1. What department are you getting your degree from? (Ex: Psychology Dept.)
0. The response to this question was formatted a short answer so participants were
able to respond directly with their program department.
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